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Monoclinic, P2 1 /c 
a = 9.9897 (15) A 
b = 17.606 (3) A 
c = 8.0801 (12) A 
P = 111.806 (4)° 
V = 1319.4 (3) A 3 



Mo Ka radiation 
/x = 0.11 mm -1 
T = 223 K 

0.18 x 0.15 x 0.12 mm 



(£)-Methyl N'-(2,4,5-trimethoxybenzyl- 
idene)hydrazinecarboxylate 

Lu-Ping Lv, a Tie-Ming Yu, a Wen-Bo Yu a and Xian-Chao 
Hu b * 

a Department of Chemical Engineering, Hangzhou Vocational and Technical College, 
Hangzhou 310018, People's Republic of China, and b Research Center of Analysis 
and Measurement, Zhejiang University of Technology, Hangzhou 310014, People's 
Republic of China 

Correspondence e-mail: zgdhxc@126.com 



Data collection 

Bruker SMART CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2002) 
= 0.971, r max = 0.979 

Refinement 

R[F 2 > 2a(F 2 )} = 0.040 

wR(F 2 ) = 0.112 

S = 1.10 

2318 reflections 



9747 measured reflections 
2318 independent reflections 
1836 reflections with / > 2tr(/) 
R<„. = 0.039 



173 parameters 

H-atom parameters constrained 
A/W = 0.19 e A~ 3 
Ap mi „ = -0.19 e A~ 3 



Received 22 June 201 1 ; accepted 5 July 201 1 

Key indicators: single-crystal X-ray study; T = 223 K; mean cr(C-C) = 0.002 A; 
R factor = 0.040; wR factor = 0.1 12; data-to-parameter ratio = 1 3.4. 

The title molecule, Ci 2 H 16 N 2 0 5 , adopts a trans configuration 
with respect to the C=N bond. In the crystal, intermolecular 
N— H- ■ O hydrogen bonds link the molecules into chains in 
[001], and weak intermolecular C— H- ■ O interactions further 
link the chains into corrugated layers parallel to the be plane. 

Related literature 

For applications of benzaldehydehydrazone derivatives, see: 
Parashar et al. (1988); Hadjoudis et al. (1987); Borg et al. 
(1999). For a related structure, see: Shang et al. (2007). 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


N2-H2- ■ -04' 


0.86 


2.09 


2.8403 (18) 


146 


C8-H8A- ■ 03" 


0.96 


2.56 


3.423 (2) 


150 


Symmetry codes: (i) x, 


- v + j, z H 


-i; (ii) -x + 1, -y, 


-z + 2. 





Data collection: SMART (Bruker, 2002); cell refinement: SAINT 
(Bruker, 2002); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors thank Hangzhou Vocational and Technical 
College, China, for financial support. 



o 

A,/ 



=\ N-NH O 




Experimental 

Crystal data 
C 12 H 16 N 2 0 5 



M. = 268.27 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: CV5126). 
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(£)-Methyl A^-(2,4,5-trimethoxybenzylidene)hydrazinecarboxylate 
L.-R Lv, T.-M. Yu, W.-B. Yu and X.-C. Hu 

Comment 

Benzaldehydehydrazone derivatives have received considerable attentions due to their pharmacological activity (Parashar 
et al, 1988) and photochromic properties (Hadjoudis et al., 1987). They also serve as intermidiates of 1,3,4-oxadiazoles, 
which have been reported to be versatile compounds with many properties (Borg et al, 1999). As a further investigation of 
this type of compounds, we report herein the crystal structure of the title compound (I). 

The title compound (Fig. 1) adopts a trans configuration with respect to the C=N bond. The hydrazine carboxylic acid 
methyl ester group is slightly twisted away from the attached ring. The dihedral angle between the benzene ring and the 
C10/C11/C12//N1/N2/O4/O5 plane is 14.23 (5)°. The bond lengths and angles agree with those observed for (E)-methyl 
N'-(4-hydroxybenzylidene)hydrazinecarboxylate (Shang et al, 2007). 

In the crystal structure, intermolecular N — H-0 hydrogen bonds (Table 1) link molecules into chains in [001], and weak 
intermolecular C — H - 0 interactions (Table 1) link further these chains into corrugated layers parallel to be plane. 

Experimental 

2,4,5-Trimethoxybenzaldehyde (1.96g, O.Olmol) and methyl hydrazinecarboxylate (0.9g, O.Olmol) were dissolved in stirred 
methanol (20ml) and left for 5.2h at room temperature. The resulting solid was filtered off and recrystallized from ethanol 
to give the title compound in 91% yield. Crystals suitable for X-ray analysis were obtained by slow evaporation of a ethanol 
solution at room temperature (m.p. 432-435 K). 

Refinement 

H atoms were geometrically positioned (C — H 0.93 - 0.96 A; N — H 0.86 A), and refined using a riding model, with Ui S0 (H) 
= 1.2-1.5 U eq (C, N). 



Figures 




Fig. 1 . Molecular structure of (I), showing 40% probability displacement ellipsoids and the 
atomic numbering. 
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(f)-Methyl iV'-(2,4,5-trimethoxybenzylidene)hydrazinecarboxylate 



Crystal data 




C12H16N2O5 


_F(000) = 568 


M r = 268.27 


D x = 1.350 MgnT 3 


Monoclinic, P2\lc 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -P 2ybc 


Cell parameters from 2318 reflections 


a = 9.9897 (15) A 


6 = 2.2-25.0° 


6 = 17.606 (3) A 


= 0.11 mm 1 


c= 8.0801 (12) A 


7=223 K 


(3= 111.806 (4)° 


Block, colourless 


F= 1319.4 (3) A 3 


0.18x0.15x0.12 mm 


Z=4 





Data collection 



Bruker SMART CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2002) 
r min = 0.971, r max = 0.979 
9747 measured reflections 



23 1 8 independent reflections 

1836 reflections with / > 2c(I) 
Rint = 0.039 

^max — 25.0 , 6 m j n — 2.2 

A = — 11— »-ll 

k = -20^20 
/ = -9->9 



Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(^)] = 0.040 

wR(F 2 ) = 0.112 

S= 1.10 

23 1 8 reflections 

173 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[a 2 (F 2 ) + (0.0529P) 2 + 0.1933P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max < 0.001 

Ap max = 0.19eA~ 3 

Ap mi „ = -0.19eA" 3 

Extinction correction: SHELXL97 (Sheldrick, 2008), 
Fc =kFc[l+0.001xFcV/sin(26)]" 1/4 

Extinction coefficient: 0.014 (2) 



sup-2 



supplementary materials 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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115.01 (14) 


(J2 — C4 — Cj — Co 


1 *7£ n*7 ( 1 /i \ 
-1 /O.y / (14) 


C j — Co — C / — C 1 0 




i h& in n c\ 
1 /0.1U ( 1 j) 


r^i r^/i r^c r^/; 
Cj — C4 — Cj — Co 


3.0 (2) 


Cz — C / — C 1 0 — JN 1 




1 "71 CO /"1 C\ 

1 /J.JO (1 j) 


r\"t f^A i~n 
UZ — C4 — Cj — U 1 


0 T p")\ 

2.7 (2) 


f^c (~*h nn mi 
Co — C / — C 1 U — JN 1 




-3.6 (2) 


r^l r^A r^c r\\ 

Cj — C4 C J — U 1 


1 nn i& ✓ 1 c^ 
— 1 / /.jO (1 j) 


C / — C1U — JN 1 — JNz 




— 1 /O. /o (14) 


r^/; r^"7 
U 1 — CD — Co — C / 


i /o.yo (1 J) 


r\A c* 1 1 Ml Ml 

<J4 — C 1 1 — JN z — JN 1 




6.0 (3) 


f^A f^z r^c f^n 
C4 — C J — Co — C / 


1 /i /i \ 

-1.4 (3) 


Uj — C 1 1 — JN 2 — JN 1 




1 7c /i & n i\ 
— 1 /J.40 (1 J) 


(Jz — C4 — Cj — Cz 


1 *7*7 nn ( 1 c\ 

i / /.yu (1 J) 


nn m 1 tvtt pi i 
CIO — JN 1 — JN2 — Cll 




1 /^n T] /■ 1 c\ 
lOy.ZJ (1J) 


r^c r^/i r^i r^i 
Cj — C4 — Cj — Cz 


— Z.U (Z) 


f^c pc r\i r^n 
Co — C5 — U 1 — CV 




-6.7 (3) 


f^A r^i /^t /~*i 
C4 — Cj — Cz — Uj 


1 *7n / 1 /i \ 
1 /y.oZ (14) 


C4 — c 5 — u i — cy 




1 /J.OO (1 /) 


C4— C3— C2— C7 


-0.5 (2) 


C3— C4— 02— Cl 




8.7 (2) 


03— C2— C7— C6 


-178.24 (14) 


C5 — C4 — 02 — C 1 




-171.32(15) 


C3— C2— C7— C6 


2.1 (2) 


C3— C2— 03— C8 




-3.5 (2) 


03— C2— C7— CIO 


4.5 (2) 


C7— C2— 03— C8 




176.82 (15) 


C3— C2— C7— CIO 


-175.19 (14) 


04— Cll— 05— C12 




-7.7 (2) 


C J — CO — C / — Cz 


1 1 

1.1 (2) 


XT') TM1 Cl^ rl 1 

JN Z C 1 1 Uj C 1 Z 




1 / J./J (lJj 


Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-j4 


D-A 


D— H- 


N2— H2-04' 


0.86 


2.09 


2.8403 (18) 


146 


C8— H8A-03" 


0.96 


2.56 


3.423 (2) 


150 


Symmetry codes: (i) x, -y+l/2, z+1/2; (ii) -x+l, -y, -z+2. 
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